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ABSTRACT

Providing quality care for all children living with HIV/AIDS remains a global challenge and requires
the development of new healthcare delivery strategies. The care delivery value chain (CDVC) is a
framework that maps activities required to provide effective and responsive care for a patient
with a particular disease across the continuum of care. By mapping activities along a value chain,
the CDVC enables managers to better allocate resources, improve communication, and
coordinate activities. We report on the successful application of the CDVC as a strategy to healthcare delivery;
optimize care delivery and inform quality improvement (Ql) efforts with the overall aim of implementation science;
improving care for Pediatric HIV patients in Togo, West Africa. Over the course of 12 months, 13 Togo

distinct QI activities in Pediatric HIV/AIDS care delivery were monitored, and 11 of those activities

met or exceeded established targets. Examples included: increase in infants receiving routine

polymerase chain reaction testing at 2 months (39-95%), increase in HIV exposed children

receiving confirmatory HIV testing at 18 months (67-100%), and increase in patients receiving

initial CD4 testing within 3 months of HIV diagnosis (67-100%). The CDVC was an effective

approach for evaluating existing systems and prioritizing gaps in delivery for QI over the full

cycle of Pediatric HIV/AIDS care in three specific ways: (1) facilitating the first comprehensive

mapping of Pediatric HIV/AIDS services, (2) identifying gaps in available services, and (3)

catalyzing the creation of a responsive Ql plan. The CDVC provided a framework to drive

meaningful, strategic action to improve Pediatric HIV care in Togo.
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Background

In 2000, less than 1% of people living with HIV in low- and
middle-income countries had access to antiretroviral
therapy (ART). Less than two decades later, approximately
40% of all HIV-infected patients were receiving treatment
(UNAIDS, 2015). Yet in spite of this drastically improved
access to ART and with it the potential to significantly
decrease morbidity and mortality, only one in three of
the 2.6 million children infected with HIV worldwide are
currently receiving treatment (UNICEF, 2015). Inadequate
access to effective HIV care, especially for pediatric popu-
lations, is far too common in resource-poor settings. This
inequity in access, also known as the delivery gap, rep-
resents the inability to ensure provision of effective health-
care to the communities who are most in need. Such gaps
are ubiquitous in settings such as northern Togo, where
only 30% of eligible adults and children living with HIV

are currently receiving ART (UNAIDS, 2014). Developing
and implementing a strategy to close this delivery gap is
one of the key challenges of ensuring care for all Pediatric
patients living with HIV/AIDS.

An adaptation of the care delivery value chain (CDVC)
may offer a solution to help address gaps in care delivery
by facilitating better management of human resources and
capital investments. Value chain analyses are a tool from
management science used to map the complete sequence
of activities required to deliver a product or service to con-
sumers. Michael Porter and Elizabeth Teisberg applied the
value chain analysis to the healthcare sector and developed
the CDVC (Kim, Farmer, & Porter, 2013; Porter & Teisberg,
2006). The CDVC maps the discrete activities for a patient
with a medical condition across the entire continuum of
care. By mapping activities along a value chain, the CDVC
allows program managers to better appreciate how
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resources are deployed and how information flows across
activities in order to design and configure programs to maxi-
mize the value delivered to patients. The CDVC also enables
the identification of gaps or opportunities to enhance value
to patients by improving coordination and alignment of
program activities within the local context. The CDVC pro-
vides managers with the knowledge they need to better allo-
cate resources, improve communication flows, and
coordinate activities across the continuum of care. Although
mostly described for use in developed healthcare systems,
the CDVC is equally relevant in resource-poor settings
where vulnerable populations often experience fragmented
healthcare services in the context of limited budgets to sup-
port service delivery (Kim et al, 2013; Rhatigan, Jain,
Mukherjee, & Porter, 2009).

Hope Through Health (HTH) is a US-based not-for-
profit organization that has been operating a commu-
nity-based HIV treatment program in partnership with
a local association and the Ministry of Health in northern
Togo since 2004. In 2014 we applied the CDVC approach
to map key activities needed to improve quality of services
for children living with HIV/AIDS in northern Togo.
Based on our experience implementing the CDVC frame-
work to guide QI efforts, we argue that the CDVC frame-
work has the potential to significantly advance the field of
healthcare delivery science by offering a strategy to close
healthcare delivery gaps, including gaps in pediatric
HIV/AIDS treatment. In this case study, we describe our
experience operationalizing the CDVC framework by
integrating it into ongoing QI efforts with the overall
aim of improving value for pediatric patients living with
HIV/AIDS in northern Togo, West Africa.

Methods
Setting

As of December 2015, HTH and its partners provided
ongoing comprehensive healthcare services to 1685 indi-
viduals living with HIV/AIDS in northern Togo, includ-
ing 177 children enrolled in a specialized Pediatric HIV
program. This public—private partnership is the largest
Pediatric HIV program in Northern Togo.

CDVC development

In order to inform the development of a CDVC for Pedi-
atric HIV/AIDS in Northern Togo, we conducted a series
of semi-structured facilitated discussions with key stake-
holders, including HTH clinical and program staff, over a
period of two weeks. These sessions served to map and
assess existing care activities available to Pediatric HIV
patients.

Gap analysis

Using the CDVC, we analyzed available Pediatric HIV
services, and then determined where gaps and/or
deficiencies in care existed along the care continuum in
the following discrete areas:

(1) Prevention and Screening

(2) Diagnosing and Staging

(3) Pre-Antiretroviral Medical
Management

(4) Intervening and ARV Initiation

(5) Continuous Disease Management

(6) Management of Complications
Deterioration

and  Psychosocial

and Clinical

The team identified 22 unique gaps in care delivery
within the aforementioned CDVC areas. These gaps
were either activities that did not exist or were con-
sidered to be sub-par in quality and/or availability.

Quality improvement plan

The team then designed and planned annual quality
improvement programming based on identified gaps. A
measurable indicator was identified for each gap, with
a baseline measurement obtained, and an improvement
target set. Each quality improvement objective was
assigned a level of priority (first, second, or third). Fifteen
of the 22 gaps were prioritized as quality improvement
goals for a 12-month intervention period. The remaining
seven gaps were determined not to be addressable within
12 months for reasons related to feasibility and finances.
The majority of the quality improvement goals were con-
centrated in early stages of the care cycle including pre-
vention, diagnosis, and treatment initiation (Table 1).

Over the next 12 months, the team directed local,
dynamic strategies to identify root causes, develop, test,
and iterate solutions using a Plan-Do-Study-Act
(PDSA) cycle approach. Clinical staff submitted monthly
reports to the HTH executive team with progress updates
on bridging the prioritized gaps. Strategy development
and iteration occurred through monthly discussions
between clinical field-based and US-based technical
staff. Data on each quality improvement goal were
shared on a quarterly basis via a collaborative document
shared among staff members.

Results
cDVvC

The first documented CDVC for Pediatric HIV/AIDS
care in Kara, Togo was successfully drafted and used as
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Table 1. Quality improvement objectives and associated target values, organized by CDVC area.

No. CDVC Area QI Objective and target value
1 Prevention and Screening >90% of HIV+ pregnant women enrolled in pMTCT program initiate ART within first trimester
2 Prevention and Screening <5% of HIV+ expecting mothers lost to follow-up
3 Prevention and Screening >85% of infants screened for HIV by PCR method within first six weeks of life
4 Prevention and Screening >80% of medicines on “essential medication” list available at all times
5 Diagnosing and Staging >90% of mother/infant pairs identified as late for medical consultations receive monthly home visit
6 Diagnosing and Staging >85% of HIV+ children screened for: (1) Tuberculosis and (2) Hepatitis B
7 Pre-antiretroviral Medical and Psychosocial  >95% infants (of mothers initially enrolled in pMTCT program) tested for HIV at 18 months
Care
8 Pre-antiretroviral Medical and Psychosocial Improved clinical integration developed between wrap-around support services and clinical program
Care
9 Pre-antiretroviral Medical and Psychosocial ~ >75% of pediatric patients receive “disclosure counseling” by age 13
Care

10 Intervening and ARV Initiation

11 Intervening and ARV Initiation

12 Intervening and ARV Initiation

13 Continuous Management

14 Management of Complications
consultations

15 Management of Complications

>95% of patients receive initial CD4 test within 3 months of HIV diagnosis

>95% of pediatric patients initiate ART within 3 months of date of eligibility for treatment

>75% of “new caretakers” receive counseling sessions

>85% of cohort of “high risk” patients adherent to ART

>95% of “high risk” pediatric patients receive recommended periodicity for: (1) home visits and (2) medical

Quarterly morbidity and mortality sessions conducted

Note: PCR, polymerase chain reaction.

a framework for mapping and improving service delivery
(Figure 1) over a 12-month period. The framework was
presented to partners including Ministry of Health
collaborators.

Quality improvement

Progress on each specific quality improvement goal was
tracked over a 12-month period. Fifteen prioritized qual-
ity improvement objectives were initially monitored.
During this 12-month period two goals were deemed
unable to be tracked due to insufficiencies in required
data collection systems. Of the remaining 13 unique
objectives, 11 objectives achieved a priori targets and 2
target areas yielded minimal to no progress (Table 2).

Discussion

We found that utilizing a CDVC framework to identify
and prioritize quality improvement activities was an
effective strategy to improve care delivery over the full
cycle of HIV/AIDS care for Pediatric patients in north-
ern Togo. Using the CDVC framework resulted in the
first comprehensive mapping of Pediatric HIV/AIDS
services provided by a diverse set of actors, including
the public sector, non-governmental organizations
(NGOs), and community-based organizations (CBOs)
specific to the Kara region of Togo. With respect to Pedi-
atric HIV care, it enabled the clear definition of gaps or
insufficiencies in currently available services across the
full continuum of care. As a result, this approach cata-
lyzed a strategic QI initiative based on identified care
delivery gaps that resulted in concrete, measurable
improvements in care delivery. Though significant

progress was achieved for the majority of QI goals, the
target areas that were not fully achieved will remain on
the 2016 Pediatric HIV QI plan. This approach resulted
in a new, strategic model for assessing care delivery
activities, which then provided a guide for directing QI
resources (Figure 2).

The first area of care for Pediatric HIV continuum
involves the prevention of mother to child transmission
(pMTCT), which experienced the most progress in our
QI initiatives. The QI team, prioritizing the closure of
delivery gaps for prevention, specifically targeted its
efforts toward this domain of the CDVC, the primary
prevention activity for pediatric HIV. The team devel-
oped and iterated systems of monitoring and evaluation
for the pMTCT program and integrated communication
between community health workers, midwife, medical
assistants, and program coordinators. Due to their coor-
dinated efforts, by the end of the year, ART was initiated
for all women in the pMTCT program within their first
trimester of pregnancy, closing the treatment gap for this
specific population. In addition, through the develop-
ment of a rigorous monitoring system, all mother—infant
pairs were followed closely and actively until the infants
reached 18 months of age and were declared seronegative
for HIV. Similar coordinated efforts were conducted to
achieve progress on the remaining CDVC/QI area
objectives.

Though this approach was considered useful to our
organization, it is not without limitations. The develop-
ment of a CDVC in Northern Togo was prone to subjec-
tivity from the participants as were the gaps identified.
Additionally, the deficits in terms of data collection sys-
tems limited our ability to collect reliable data on some of
the quality improvement initiatives implemented and to
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Informing &
Communication

Prevention & Testing

Classification & Diagnosis

Pre-Intervention (Pre-ARV)
Medical & Psychosocial Support|

ARV Initiation / Intervention

Continuous Disease
Management

Management of Complications
& Clinical Deterioration

[0 HIV/AIDS Basics: modes of
transmission, testing, treatment
options

0 Individual risk factors: sexually
transmitted infections (STIs),
partners, & accessibility
prevention activities

0 HIV/AIDS care services
/programs available in region
including testing centers

0 Rights & legal protection
within Togolese legal system for
people living with HIV/AIDS

0 HIV/AIDS disease course,
treatment management &
expectations

0 Individual risk factors

0 Promotion of partner(s)
testing

O Rights & legal protection
within Togolese legal system for
people living with HIV/AIDS

O Well-being & nutritional

0 Family engagement in care

O ARV therapy education &
counseling

0 Continued HIV/AIDS disease
course, treatment management
& expectations

0 Well-being & nutritional
counseling

O Family engagement in care

0 ARV therapy education &
counseling with emphasis on
adherence strategies &
anticipated medication side
effects.

0 Well-being & nutritional
counseling

[0 Family engagement in care

0 Continued ARV therapy
education & counseling with
lemphasis on adherence
strategies & anticipated
medication side effects.

0 Well-being & nutritional

O Family engagement in care

0 Continued ARV therapy
education & counseling with
emphasis on adherence
strategies & anticipated
medication side effects.

0 Well-being & nutritional
counseling

[0 Family engagement in care,
especially end-of-life care

O Percentage pMTCT infants
testing negative (18months)
0 Prevention activities
performed (educational

0 Baseline CD4

0 Number of new patients
identified & enrolled

0 Clinical assessment for new

0 Number of individuals Pre-ARV]
O Percentage of individuals
receiving routine consultations
O Percentage of individuals

0 Number of children initiating
ARV therapy

O % initiating with delay months
[0 Number of ARV education /

0 Number of individuals on ARV
therapy (12,24,36 months)

0 % patients refilling ARV
medications monthly

0 Number of patients changing
ARV therapy line

0 % patients with malnutrition
(mild, moderate, severe)

sessions, condom distribution) [|patients receiving recommended CD4 counseling sessions 0 Number patients loss to followjo Number of hospitalizations
O Pregnancy testing (# at public |o STI testing 0 Clinical assessment(s) [medical|o Number of clinical up (LTF) re-enrolled 0 Number of co-infections (TB,
Measuring / health centers) 0 Counseling sessions (WB, & psychosocial] assessment(s) [medical & 0 Number of clinical Hep B/C)
Indicators nutritional, and/or psychosocial) |0 Medications prescribed for psychosocial) assessment(s) [medical & 0 Number of clinical
opportunistic infections (Ols) 0 Medications prescribed for Ols|psychosocial) assessment(s) [medical &
0 Home visits by community 0 CD4 and laboratory 0 Medications prescribed for Ols|psychosocial)
health worker (CHWs) monitoring 0 Home visits by CHWs for high |0 Medications prescribed for Ols|
0 Home visits by CHWs for new |risk patients [0 Home visits by CHWs for high
patients risk patients
AED-Lidaw/HTH center IAED-Lidaw/HTH center AED-Lidaw/HTH center AED-Lidaw/HTH center IAED-Lidaw/HTH center AED-Lidaw/HTH center
Public Health Centers: Centre (outpatient visits, day-hospital, |Pharmacy (private & AED/HTH) |Pharmacy (private & AED/HTH) |Pharmacy (private & AED/HTH) |Pharmacy (private & AED/HTH)
Hospital Universite(CHU) Centre |support groups) Home Visits Home Visits Home Visits Home Visits
A . Hospital Regional(CHR) Public Health Centers: Centre Public Health Centers: Centre Public Health Centers: Centre Public Health Centers: Centre Public Health Centers: Centre
ccessing

Public & private schools
Community Centers & Religious
Institutes

NGOs

Hospital Universite(CHU) Centre
Hospital Regional(CHR)
SARAfrique

Hospital Universite(CHU) Centre
Hospital Regional(CHR)
SARAfrique

Hospital Universite(CHU) Centre
Hospital Regional(CHR)
SARAfrique

Hospital Universite(CHU) Centre
Hospital Regional(CHR)
SARAfrique

Hospital Universite(CHU) Centre
Hospital Regional(CHR)
SARAfrique

Prevention & Testing

Classification & Diagnosis

Pre-Intervention (Pre-ARV)
Medical & Psychosocial Support|

ARV Initiation / Intervention

Continuous Disease
Management

Management of Complications
& Clinical Deterioration

Primary Activities

pMTCT prenatal

0 Promoting family planning in
'women with HIV

0 HIV screening of pregnant
women at first prenatal visit

0 HIV screening of pregnant
\women in the delivery room

O Refer early HIV positive
pregnant women to HIV services
O Prenatal care

O Initiate ARV during pregnancy
(Option B/B+)

O Prenatal community-based
support (Home Visits)

O Promoting delivery at health
center and subsidizing delivery
kits

0 Promoting delivery in an
accredited pMTCT center
PMTCT postnatal

0 Put children born to HIV-
positive mothers on prophylaxis
(nevirapine) or triple therapy (in
case of late seroconversion of

the mother)

DCR, bildl

0 PCR Confirmation if child is
less than 18 months

0 Link HIV+ children at testing
centers to HIV treatment centers|
in Kara

0 Enroll at risk children in care
O Initial clinical evaluation

0 Immunological evaluation

0 Nutritional evaluation and
monitoring of anthropometric
measurements

0-18 months (seronegative)
0 Medical consultations
(monitoring child and infant
couple)

00 Cotrimoxazole prophylaxis at 6
\weeks of age

0 Home visits and active case
finding for lost to follow up

0 Support groups

0 Routine well-child visits for
infants exposed to HIV but

0 Hepatitis B/C and TB sci
0 Active research of STls in
adolescents and newborns

O Classification of WHO stage
0 Initial mental health
evaluation and reference to
psychosocial program if
warranted

onegative
0 Nutritional education
O Promotion and monitoring of
breastfeeding exclusively for
first 6 months+
0 PCR testing for infant and
seropositive mother (at six
months, and 2 months after last
test)
0 Submit request to initiate ARV
to "committee therapeutic" for
eligible patients
O HIV antibody testing between

9 and 12 months and 18 months

£, ofthachild

0 Follow up status of ARV
therapy request to "committee
therapeutic”

0 Consultations medical and
psychological in ambulatory care|
0 Routine CD4 analysis

0 ARV therapeutic education for
families

0 Group support sessions

0 Support mental and emotional
health through group sessions
and individual consultations

0 Home visits / community
based support

0 Distribution of food kits

0 Routine laboratory monitoring
per protocol

0 Support and manage the
announcement of HIV status to
children

0 Viral load after 6 months on
[ART, and then every 12 months
0 CD4 monitoring

0 Medical consultations (for
opportunistic infections,
malaria, vaccinations, growth
monitoring, malnutrition,
development) and psychological
and ambulatory care

0 Mental and emotional health
support via group sessions and
individual consultations

0 Educational sessions

O Laboratory monitoring per
protocol

0 Management of
hospitalizations

0 Home visits/accompaniment
0 Manage status disclosure to
children

0 Empowering children for their
own adherence to ART

O Active case finding for lost to
follow up patients

O Mobilization of family support
(5 Lot P A

0 Management of severe
opportunistic infections

O Hospital and home visits

0 Mobilization of family for end
of life, death, and funerals.

O Monitoring/signaling system
for complicated or complex
cases (regularly present cases to
the doctor for delivery of care as
la team for questions relating to
HIV/AIDS)

0 Management of secondary
effects of ART or treatment
failure

0 Case management of ART
resistance

0 Case management of severe
malnutrition

(between 4 and 6 weeks of age)
0 Screening of children under
five years of age and born to HIV
positive mothers

0 Prevention activities at school
[communities specific to
adolescents

0 HIV screening adolescents

0 Male circumcision routine

0 Routine CD4 assessments
(every six months)

0 Opportunistic infection
management

[0 Manage the announcement of
HIV status to children

peers
0 Case management of poor
adherence

O Education and empowerment
regarding discrimination and
stigmatization

O Nutritional support

Figure 1. Care delivery value chain for pediatric HIV services in Kara, Togo in 2014-2015.

address all gaps identified. For example, the team initially
identified 22 gaps, but was only able to address 60% of
these gaps in the first 12 months. Lastly, we did not con-
sider other process mapping approaches and therefore

this case description cannot be considered a comparative
study. Rather, this experience provides an example of
how to adapt the CDVC framework to improve care
delivery and management in a resource-poor setting in
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Table 2. Accomplished QI objectives with target, baseline and year-end values.

No. Ql Prioritized objectives Baseline 12 month

Target achieved

1 >90% of HIV+ pregnant women enrolled in pMTCT program initiate ART within first trimester 20% 100%

2 <5% of HIV+ expecting mothers lost to follow-up 2 <1% (one pair loss-to-follow-up)
3 >85% of infants screened for HIV by PCR method within first six weeks of life 39% 95%

4 >80% of medicines on “essential medication” list available at all times 2 97%

5 >90% of mother/infant pairs identified as late for medical consultations receive monthly home visit a >98% (only one pair identified)
7 >95% infants (of mothers initially enrolled in pMTCT program) tested for HIV at 18 months 66.70%  100%

8 Improved clinical integration developed between wrap-around support services and clinical program No plan  Plan created and implemented
10 >95% of patients receive initial CD4 test within 3 months of HIV diagnosis 66.70%  100%

12 >75% of “new caretakers” receive counseling sessions
13 >85% of cohort of “high risk” patients adherent to ART

<5% 95%
<5% 94%

14 >95% of “high risk” pediatric patients receive recommended periodicity for: (1) home visits and (2) medical (1) 85% (1) 97%
consultations (2) 97%  (2) 100%
Target not met
11 >95% of pediatric patients initiate ART within 3 months of date of eligibility for treatment 60% 75%
15  Quarterly morbidity and mortality sessions conducted 2 1 over 12-month period
Insufficient data collection
6 >85% of HIV+ children screened for: (1) Tuberculosis and (2) Hepatitis B NA NA
9 >75% of pediatric patients receive “disclosure counseling” by age 13 NA NA

Note: PCR, polymerase chain reaction.

“Baseline data did not exist for this area, in process of QI efforts, developed strategy for capturing data.

CbvC
Assessment:
process mapping,
catalog existing
activities

Gap Analysis:

identify service

insufficiencies
within care
continuum

Annual
Reassessment

PDSA Cycle
Iterations/

Quality

Improvement
Plan: prioritize
gap areas

Progress
Tracking

Figure 2. Schematic model for CDVC/quality improvement
integration.

the hopes of having other organizations and commu-
nities learn from the experience. This approach may be
particularly relevant to organizations with small or lim-
ited QI budgets.

In summary, the CDVC framework enabled the
engagement of multiple voices, permitted the identifi-
cation of previously unknown or invisible gaps and
facilitated a strategic focus on multiple QI areas simul-
taneously, rather than sequentially, an advantage in
resource-poor settings where many healthcare delivery
challenges are interrelated. More work is required to

optimize this approach, including systematizing the
development of a CDVC for a medical condition,
improving data collection systems, and strengthening
local capacity to carry out PDSA QI iterations. Ulti-
mately this process resulted in concrete, measurable
actions that contributed to closing multiple delivery
gaps over a 12-month period, thus catalyzing significant
improvements in Pediatric HIV care for patients
enrolled in HTH’s program in northern Togo. If adopted
by others, this approach affords the opportunity to close
delivery gaps in both inequity of access and quality of
care for Pediatric patients living with HIV/AIDS.

References

Kim, J. Y., Farmer, P., & Porter, M. E. (2013). Redefining global
health-care delivery. The Lancet, 382(9897), 1060-1069.
Porter, M., & Teisberg, E. (2006). Redefining health care:
Crating value based competition on results. Boston, MA:

Harvard Business School Press.

Rhatigan, J., Jain, S., Mukherjee, J., & Porter, M. (2009).
Applying the care delivery value chain HIV/AIDS care in
resource poor settings (Harvard Business School Working
Paper). Boston, MA: Harvard Business School.

UNAIDS. (2014). Togo country progress report, 2014. Retrieved
from http://www.unaids.org/sites/default/files/country/
documents//TGO_narrative_report_2014.pdf

UNAIDS. (2015). AIDS by the numbers 2015. UNAIDS.
Retrieved from http://www.unaids.org/sites/default/files/
media_asset/AIDS_by_the_numbers_2015_en.pdf

UNICEF. (2015). Children ¢ AIDS: 2015 statistical update.
UNICEEF. Retrieved from http://www.childrenandaids.org/
sites/default/files/executive_summary_digital. pdf


http://www.unaids.org/sites/default/files/country/documents//TGO_narrative_report_2014.pdf
http://www.unaids.org/sites/default/files/country/documents//TGO_narrative_report_2014.pdf
http://www.unaids.org/sites/default/files/media_asset/AIDS_by_the_numbers_2015_en.pdf
http://www.unaids.org/sites/default/files/media_asset/AIDS_by_the_numbers_2015_en.pdf
http://www.childrenandaids.org/sites/default/files/executive_summary_digital.pdf
http://www.childrenandaids.org/sites/default/files/executive_summary_digital.pdf

	Abstract
	Background
	Methods
	Setting
	CDVC development
	Gap analysis
	Quality improvement plan

	Results
	CDVC
	Quality improvement

	Discussion
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


